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General Information
Distribution
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General Information
Hosts and Non-hosts
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Aesculus hippocastanum horse chestnut

Althea sp. althea

Glycine max soybean

Malus domestica apple

Parthenocissus quinquefolia Virginia creeper

Polygonum spp. smartweed

Populus nigra Italian poplar

Prunus spp. cherry

P. domestica plum

P. persica peach

Rosa spp. rose

Rubus spp. raspberry

Sassafras albidum sassafras

Tilia spp. linden

Ulmus americana elm

Vitis spp. grape

Zea mays corn

Zinnia elegans zinnia
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General Information
Life Cycle
Life Cycle
&	����������
��������"����
������
�	���
�:�����
��������
"������	��
"�����

���
@��-���
������

����:�������
�������!��:�������������#�

��
"�

����
������
��������������������	����;���
"�����!����:�

��
���
�����
���
��������
�������	���������
��������������
"����
&	�������:����
������
������	���������
"���!����
���
��
���
����"���
���

���
���
�������
�>����
�������:��	���������
"���!����
���
��
���
����"�

��
������
�����	��������	�

Egg Stage
&	����

�����������!��������	����������
�����	����
�����.����	�������
��
�""���&	���""��
����������������"���
��������
���!�
����
���
��������
���

/""��
���"���������
�������
�����

�������
������������E3����A3��""��

Larval Stage
&	���""��	
��	����
�����-�!��@��
����	��"�������"��������������"�
���


�����	���������������"��	����

��:��	��"����������!��	����	��������
E����	���������������	������>�����
����
��:��	���!��@���!�!
�������	�������


�������
��B����%3����	�������������	��!�������2���	�������":��	��"�����


������!
���
�������
��������"����"�
���������

&	�������"��!���
��
��
���
�����%����	����"�
������
������������	�������

���
�����������������

Pupal Stage
&	��"������������	�����
����
"��
�����-�!��@���������
�����

�
��"����>������	���!����:��	�����
����
"�����
�����
����
�����-�

!��@�����!����:��	�����
����
"���
���
������
�C��
������-3��
���

Adult Stage
&	��
������������������������"��	��!
�
���

���
���	��
���������


������	��"�������

2���
����������	��
�����
:��	������������"�������
��"�����
��	����������


����
���2���	��������������)	��
����	�
:��	������������"�������
��"��

�����
���������2��&��������:�
������
��"�������"�������
��������


�������������������
���#�"�����/
��"���������
�������
��������	����

���
�����:���������"�����
���������������	������!�/�"�
���
������
�
����������������	������!�/�"�
���

)�
@�
�����
���������������E����A�!��@��
������
��"�����

2���
����������	��
�����
:�
������������
���"�������
���#�"���:�����

�����!�/�"�
�����
��

�������������������
2-4 Japanese Beetle Program Manual 01/2001-01
PPQ



General Information
Description of Life Stages
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FIGURE 2-1: Diagram of the life cycle Japanese Beetle larvae
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General Information
Description of Life Stages
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Airport Monitoring and Classification
Monitoring Airports in JB-infested Areas
Goal of Airport Classification
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Monitoring Airports in JB-infested Areas
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Trapping Adult Beetles
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Airport Monitoring and Classification
Monitoring Airports in JB-infested Areas
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When placing traps, never put traps near aircraft-operating areas. Above all, 
never put traps only near aircraft-operating areas. Traps near aircraft-operating 
areas will only attract beetles into the aircraft-operating areas, creating entry 
problems where none existed.
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Airport Monitoring and Classification
Monitoring Airports in JB-infested Areas
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Adult Visual Surveys
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and Temperature
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Airport Monitoring and Classification
Determining the Risk at JB-infested Airports
Rain and the 
Visual Survey
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Detections on Aircraft
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Reporting Monitoring Information

Biweekly 
Reports
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Determining the Risk at JB-infested Airports

Risk Criteria

JB Population 
Level
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NAME OF AIRPORT: Date to Date 

Number of Traps in Trap Array: #

Average No. of Beetles Caught per Trap per Day: #

Number of Visual Surveys (15-minute) Conducted: #

Average Number of Beetles per Visual Survey: #

Refer to this Section for general guidelines. Refer to the Code of Federal 
Regulations Section 301.48-2 (a) for legal language.
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Determining the Risk at JB-infested Airports
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Detections in 
JB-free Areas
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Airport Monitoring and Classification
Initiating the Emergency Action Notification (EAN) and Other Activities
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Initiating the Emergency Action Notification (EAN) and Other Activities
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Airport Monitoring and Classification
Initiating the Emergency Action Notification (EAN) and Other Activities
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Airport Monitoring and Classification
Cancellation of Emergency Action Notification (EAN)
Military Cooperation
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Name of Airport
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Airport Monitoring and Classification
Monitoring Airports in JB-free Areas
Monitoring Airports in JB-free Areas
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Control Measures
Overview
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Control Measures
Safety Procedures
Safety Procedures
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Control Measures
Treatments for Aircraft
Bendiocarb
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Calculations for the 10% d-phenothrin Aerosol
&�������
�����	��

��������

����
����(������������
��
��
����
��:�������

������	���������
�
�����
����	����	�������������
�����
�������
��

 1. �����
�����	����
����������������������	��
����
���

d-Phenothrin is for use by or under the direction of Federal/State personnel. 
Only personnel trained by the U.S. Department of Agriculture (USDA) can apply 
this insecticide. If trained by the USDA, airline personnel can apply this 
insecticide.
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Dispensing d-phenothrin Aerosol
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Always ask the engineering department or ground crew for information on the 
volumes of holds, especially when unsure. Aircraft are often altered for various 
reasons. As an example, extended-range aircraft (ER aircraft) carry additional 
fuel tanks or larger fuel tanks. This alteration and other alterations change the 
volume of the holds.
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Passenger Compartment Procedure—d-phenothrin Aerosol
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TABLE 5-1: Determining the procedure to use for treating passenger aircraft 
compartments

If the compartment is a: Then:

Lavatory 1. Seal off.
2. Remove beetles.Cockpit

Galley

Cargo Hold 1. Seal off.
2. Spray with d-phenothrin.

Passenger Cabin 1. Seal off.
2. When unoccupied, spray with 

d-phenothrin.

Never treat passenger compartments when passengers are inside. 

With slight modification (Step 6), this procedure can be used with military 
aircraft which will be carrying passengers,

Curtains must be full-length to prevent the entrance of aerosol particles into 
the galley. If the curtains are not full-length, use other means to seal the 
entrance. Airlines should provide materials, such as polyethylene, to seal 
galley areas.
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Post-treatment Cleanup Procedure for d-phenothrin Aerosol
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 2. ���������������@����������

The individual who starts the ventilation equipment must wear safety glasses. 

Some military aircraft (used to carry passengers) do not have a ventilation 
system other than a forced air system when in flight. If the military aircraft do 
not have a ventilation system, treatment well before use is desirable. 
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Treating Loaded and Unloaded Cargo Aircraft
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Treating Unloaded Cargo Aircraft with Bendiocarb
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Treating Loaded Cargo Aircraft with d-phenothrin Aerosol
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TABLE 5-2: Decision table for determining the procedure to use for treating cargo 
aircraft compartments.

If the Compartment Is 
a: And: Then:

Lavatory 1. Seal off.
2. Remove beetles.Cockpit

Galley

Cargo hold Unloaded and cargo 
is to be carried

1. Seal off.
2. Treat with bendiocarb or    spray with 

d-phenothrin.

Unloaded and 
personnel (and cargo) 
are to be carried

1. Seal off.
2. Treat with bendiocarb or spray with 

d-phenothrin when unoccupied.

Loaded with cargo 1. Seal off.
2. Spray with d-phenothrin.

Cockpit 1. Seal off.
2. Remove beetles.

Galley 1. Seal off.
2. Remove beetles.

Cover all sensitive equipment that will be exposed to the d-phenothrin aerosol.
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Procedures for Treating Loaded Baggage/ Cargo Holds with Aerosol
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Treating Baggage/Cargo Holds Without Live Animals Being 
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Military (and other) cargo is often stored outside on pallets for lengthy periods. 
Beetles often rest overnight on the cargo pallets. Loading the aircraft with 
JB-infested pallets will infest the aircraft. Therefore, be sure to treat the holds 
of aircraft that contain cargo pallets that have been stored outside and are 
likely to be JB-infested. After treatment, remove all JBs.
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Treating Unloaded Baggage/Cargo Pods
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Control Measures
Exclusion Devices
General Information on Exclusion Devices
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Control Measures
Treatments of Airport Grounds
Stand-by Aircraft
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Biological Control (Biocontrol) of Larvae
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◆ Bacillus popilliae

◆ B. thuringiensis (Bt)

◆ Heterorhabditis bacteriophora

◆ Steinernema glaseri

◆ Tiphia vernalis

Bacterium causing milky spore disease

Bt strain for the JB grub

A nematode effective against JB grubs

A nematode effective against JB grubs

A small wasp parasitic on the JB grub
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Control Measures
Treatments for Adults
Treatments for Adults

Chemical Control of Adults
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Biological Control of Adults
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Mass Trapping of Adults
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Removal/Reduction of Host Plants
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Treatments for Adults
5-16 Japanese Beetle Program Manual 01/2001-01
PPQ



Japanese Beetle 
Program Manual

# Appendix A 1

Non-preferred Hosts and Non-hosts
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Small Fruits American cranberry, black huckleberry, European gooseberry, 
northern dewberry, northern gooseberry

Orchard Fruits Pear, persimmon

Truck and Garden 
Crops

Artichoke, brussel sprouts, cabbage, cantaloupe, cauliflower, celery, 
onion, cucumber, eggplant, endive, carrot, pea, radish, kale, leak, 
lettuce, muskmelon, parsley, parsnip, peanut, potato, pumpkin, red 
pepper, rutabaga, salsify, spinach, summer squash, sweet potato, 
tomato, turnip, watermelon

Field Crops Barley, buckwheat, hops, millet, oats, rye, timothy, tobacco, vetch, 
wheat
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Appendix A: Non-preferred Hosts and Non-hosts
Ornamental Herbs Adam’s needle yucca, ageratum, American columbine, American 
germander, American pennyroyal, American waterlily, American 
wormseed, anise, babysbreath, bearded iris, begonia, blue 
false-indigo, brown-eyed-susan, butterfly violet, caladium, carnation, 
catnip, Chile avens, Chinese lantern-plant, Christmas-rose, chufa, 
cockscomb, bamboo, cosmos, mignonette, portulaca, coneflower, 
coralbells, cornflower, gysophila, dogtooth violet, dusty-miller, Easter 
lily, European columbine, evergreen candytuft, false-dragonhead, 
flowering tobacco, forget-me-not, foxglove, fringed iris, gaillardia, 
balsam, nasturtium, petunia, verbena, goldenglow, ground-myrtle, 
hardy larkspur, hyssop, Iceland poppy, Japanese iris, Japanese 
spurge, lance coreopsis, lily-of-the-valley, mountain-bluet, motherwort, 
mullein, New England aster, oriental poppy, oswego-tea, oxeye daisy, 
Pacific bleedingheart, pampas grass, pansy, perennial pea, phlox, 
purple loosestrife, pyrethrum, lily, sedum, skydrop aster, small white 
aster, snapdragon, southern maidenhair, fern, spearmint, speedwell, 
spiderwort, strawflower, sweetpea, sweet scabious, sweet violet, 
sweet-william, tawny daylily, tiger lily, Virginia dayflower, wandering-Jew, 
wave aster, White-top, white turtlehead, wild bergamot.

Ornamental Shrubs 
and Vines

American bittersweet, American bladdernut, American elder, American 
holly, beautyberry, border forsythia, Canada yew, Carolina allspice, 
Catawba rhododendron, Chinese azalea, Chinese holly, Chinese 
redbud, climbing euonymus, climbing hydrangea, lilac, privet, 
coralberry, English holly, English ivy, European cranberry bush, 
firethorn, gardenia, groundsel-bush, Japanese holly, Japanese 
honeysuckle, lantana, mockorange, mountain-laurel, matrimonyvine, 
panicle hydrangea, Persian lilac, pinxterbloom, azalea, rosebay 
rhododendron, smooth hydrangea, snowberry, swamp azalea, sweet 
autumn clematis, torch azalea, tubeclematis, weeping forsythia, 
winged euonymus, winterberry, winter honeysuckle, witchhazel.

Trees Ailanthus, Atlantic white-cedar, American arborvitae, American 
hazelnut, American sweetgum, balsam fir, black locust, black oak, 
Bolleana poplar, boxelder, butternut, Canada yew, Chinese juniper, 
common juniper, common smoketree, cryptomeria, Douglas fir, 
English yew, flowering dogwood, hemlock, Hinoki-cypress, Japanese 
pagodatree, Japanese yew, laurel magnolia, Lawson whitecedar, 
maidenhair tree, mimosa, northern red oak, Norway spruce, Oriental 
arborvitae, pignut hickory, post oak, red ash, red maple, red mulberry, 
saucer magnolia, Sawara-cypress, scarlet oak, Scotch pine, shagbark 
hickory, silver maple, southern magnolia, southern red oak, tuliptree, 
Virginia pine, western yew, white ash, white oak, white poplar.
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Current Distribution of the Japanese 
Beetle

States in U.S. Entirely Infested
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States in U.S. Partially Infested
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States Abbreviated

Connecticut CT

Delaware DE

District of Columbia DC

Indiana IN

Illinois IL

Kentucky KY

Maryland MD

Massachusetts MA

New Hampshire NH

New Jersey NJ

New York NY

North Carolina NC

Ohio OH

Pennsylvania PA

Rhode Island RI

South Carolina SC

Vermont VT

Virginia VA

West Virginia WV
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Appendix B: Current Distribution of the Japanese Beetle
States in U.S. Partially Infested
TABLE B-1: List of Partially Infested Areas

State Infested Counties Non-Infested Counties

Alabama 
(AL)

Blount
Calhoun
Chambers
Cherokee
Chilton
Clay
Cleburne
Coosa
Cullman
DeKalb
Elmore
Etowah
Franklin
Jackson
Jefferson
Lee

Limestone
Macon
Madison
Marion
Marshall
Montgomery
Morgan
Randolph
Saint Clair
Shelby
Talladega
Tallapoosa 
Tuscaloosa
Walker
Winston

All other counties

Georgia
(GA)

Baldwin
Banks
Barrow
Bartow
Bibb
Burke
Butts
Carroll
Catoosa
Chatham
Chattahoosee
Chattooga
Cherokee
Clarke
Clayton
Cobb
Columbia
Coweta
Crawford
Crisp
Dade
Dawson
DeKalb
Douglas
Elbert
Fannin
Fayette
Floyd
Forsyth
Franklin
Fulton

Gilmer
Glascock
Gordon
Greene
Gwinnett
Habersham
Hall
Hancock
Haralson
Harris
Hart
Heard
Henry
Houston
Jackson
Jasper
Jefferson
Jones
Lamar
Lincoln
Lumpkin
McDuffie
Macon
Madison
Marion
Meriwether
Monroe
MorganMurray
Muscogee
Newton
Oconee

Oglethorpe
Paulding
Peach
Pickens
Pike
Polk
Putnam
Rabun
Richmond
Rockdale
Schley
Spaulding
Stephens
Talbot
Taliferro
Taylor
Towns
Troup
Twiggs
Union
Upson
Walker
Walton
Ware
Warren
Washington
White
Whitfield
Wilkes
Wilkinson

All other counties

Iowa (IA) Scott All other counties
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Appendix B: Current Distribution of the Japanese Beetle
States in U.S. Partially Infested
Kansas 
(KS)

(But being eradicated)
Crawford
Johnson 
Sedgwick
Shawnee
Wyandotte

All other counties

Maine Aroostook
Washington

Michigan Allegan
Barry
Berrien
Branch
Calhoun
Cass
Claire
Clinton
Eaton
Genesee
Hillsdale
Ingham
Ionia
Jackson
Kalamazoo
Kent
Lake

Lapeer
Lenawee
Livingston
Macomb
Mason
Monroe
Muskegon
Oakland
Oceana
Ottawa
Saginaw
Shiawassee
St. Clair
St. Joseph
Van Buren
Wastensaw
Wayne

All other counties

Minnesota Carver
Dakota
Hennepin
Ramsey
Scott

All other counties

Missouri Clay
Franklin
Jackson
Platte
Stone
St. Louis
St. Louis City

All other counties

Nebraska Douglas
Lancaster

All other counties

Oklahoma Cherokee
Oklahoma
Tulsa

All other counties

TABLE B-1: List of Partially Infested Areas

State Infested Counties Non-Infested Counties
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Appendix B: Current Distribution of the Japanese Beetle
States in U.S. Partially Infested
Tennessee Anderson
Bedford
Bledsoe
Blount
Bradely
Campbell
Cannon
Carter
Cheatham
Claiborne
Clay
Cocke
Coffee
Crockett
Cumberland
Davidson
DeKalb
Dickson
Fentress
Franklin
Giles
Grainger
Greene
Grundy

Hamblen
Hamilton
Hancock
Hawkins
Henry
Hickman
Houston
Humphreys
Jackson
Jefferson
Johnson
Knox
Lawrence
Lincoln
Loudon
Macon
Marion
Marshall
Maury
McMinn
Meigs
Monroe
Montgomery
Moore

Morgan
Overton
Pickett
Polk
Putman
Rhea
Roane
Robertson
Rutherford
Scott
Sequatchie
Sevier
Smith
Stewart
Sullivan
Sumner
Trousdale
Unicoi
Union
Van Buren
Warren
Washington
White
Williamson
Wilson

All other counties

Wisconsin Dane
Door
EauClaire
Kenosha
Milwaukee
Ozaukee
Portage
Racine
Rock
Sheboygan
Walworth
Waukesha
Wood

All other counties

TABLE B-1: List of Partially Infested Areas

State Infested Counties Non-Infested Counties
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States in U.S. Non-infested
States in U.S. Non-infested
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States Abbreviated

Alska AL

Arizona AZ

Arkansas AR

California CA

Colorado CO

Florida FL

Hawaii HI

Idado ID

Lousisana LA

Mississippi MS

Montana MT

Nevada NV

New Mexico NM

North Dakota ND

Oregon OR

South Dakota SD

Texas TX

Utah UT

Wyoming WY

Province
Infested Regional 
Municipalities

Non-infested Regional 
Municipalities

Ontario Niagara RM 
Hamilton-Wentworth RM
Haldimand-Norfolk RM

All other RMs

Quebec Brome-Missisquoi RM
Bas-Richelieu RM
Champlain RM
Le Haut Richelieu RM
Rousillion RM

All other RMs
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Provinces in Canada Non-infested
Provinces in Canada Non-infested
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Provinces Abbreviated

Alberta ALTA

Britsh Columiba BC

Manitoba MAN

New Brunswick NB

Newfoundland NFLD

Northwest Territories NWT

Nova Scotia NS

Prince Edward Island PEI

Saskatchewan SASK

Yukon YK
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Current Map Showing JB Distribution

APHIS-PPQ-JB Map
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Appendix D: Compliance Agreement
FIGURE D-1: PPQ Form 519—Compliance Agreement
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Trap and Lure Distributors
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Distributors
Distributors
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Distributors
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Distributors
Trece Incorporated
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Traps can be made from large plastic milk jugs; these traps with dual lures are 
as efficient as the commercial traps mentioned above.
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A Technique for Larval Surveys

Need for Larval 
Survey
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Appendix F: A Technique for Larval Surveys
TABLE F-1: Sequential sampling table for treatment decisions on 2nd instars of the 
JB larvae in turfgrass

CUMULATIVE NUMBER OF LARVAE

10 Percent Error Rate 5 Percent Error Rate

No. of Samples
Treatment not 
Required

Treatment 
Required

Treatment not 
Required

Treatment 
Required

1 1

1 Decision cannot be reached.

6 1 7

2 1 8 1 9

3 1 9 1 11

4 3 11 1 13

5 4 13 3 14

6 6 15 5 16

7 8 16 6 18

8 10 18 8 20

9 11 20 10 21

10 13 22 12 23

11 15 23 13 25

12 16 25 15 26

13 18 27 17 28

14 20 28 18 30

15 22 30 20 32

16 23 32 22 33

17 25 34 24 35

18 27 35 25 37

19 29 37 27 39

20 30 39 29 40
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PPQ Form 523 Emergency Action 
Notification (EAN)

Use of the EAN
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Use of the EAN
G-2 Japanese Beetle Program Manual 01/2001-01
PPQ



Japanese Beetle 
Program Manual

� Appendix H 1

Japanese Beetle Notification List
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Insecticide Information and 
Distributors

Disclaimer
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Distributors
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Distributors
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Other Aircraft Manufacturers
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Aircraft Volumes
 

TABLE J-1: Airbus Industries

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

A300 Cabin
Pit-#1
Pit-#2
Pit-#3

27,100
3,722
1,265

565

27.1
3.7
1.3
.6

8
8
8
8

43.5
6.0
2.0
1.0

A300-600R
(passenger)
(long-range)

Cabin
Forward
Aft
Bulk

?
1,134
1,134

400

1.1
1.1
.4

8
8
8

2.0
2.0
0.5

A300-600
(freighter)

Main
Pit-Fwd
Pit-Aft

9,950
1,900
2,250

10.0
1.9
2.2

8
8
8

16.0
3.0
3.5

A300-600
(FEDEX)

Main
Pit-Fwd
Pit-Aft
Pit-Back

19,069
2,684
2,154

742

19.1
2.7
2.2
.7

8
8
8
8

30.5
4.5
3.5
1.0

A300
(convertible)

Main 11,943 11.9 8 19.0

A300B4
(freighter)

Main
Pit-Fwd
Pit-Aft

9,950
1,900
1,850

10.0
1.9
1.9

8
8
8

16.0
3.0
3.0

A310
(freighter)

Main
Pit-Fwd
Pit-Aft

7,950
1,260
1,550

8.0
1.3
1.6

8
8
8

13.0
2.0
2.5

A310
(FEDEX)

Main
Pit-Fwd
Pit-Aft
Pit-Back

14,650
1,942
1,271

742

14.7
1.9
1.3
.7

8
8
8
8

23.5
3.0
2.0
1.0

A320-200
(passenger)

N/A 982 .9 8 1.5

TABLE J-2: Antonov

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

AN 124 and 
126

N/A 26,485 26.5 8 42.5
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: atr

TABLE J-3: ATR

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

ATR 42 (CTO) 
(Container 
Transport 
Option)

Bulk 890 .9 8 1.5

ATR 72 (CTO) Bulk 1,285 1.3 8 2.0

TABLE J-4: BAC (British Aircraft Corp)

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

111-200, 
300, and 400

Cabin
Pit-Fwd
Pit-Aft

4,056
380
154

4.1
.4
.2

8
8
8

6.5
0.5
0.5

111-500 Cabin
Pit-Fwd
Pit-Aft

5,094
451
260

5.1
.5
.3

8
8
8

8.0
1.0
0.5

VC 10 Cabin
Pit-Fwd
Pit-Aft

6,750
744
820

6.8
.7
.8

8
8
8

11.0
1.0
1.5

Super VC 10 Cabin
Pit-Fwd
Pit-Aft

7,850
744
820

7.9
.7
.8

8
8
8

12.5
1.0
1.5

TABLE J-5: BAC (Aerospatiale)

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

Concorde Cabin
Pit-Fwd
Pit-Aft

5,100
241
468

5.1
.2
.5

8
8
8

8.0
0.5
1.0

TABLE J-6: Boeing

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

707-120, 
120B, and 
220

Cabin
Pit-Fwd
Pit-Aft
Fl.Deck

7,484
755
910
451

7.5
.8
.9
.5

8
8
8

12.0
1.5
1.5
1.0

707-320C Bulk 7,548 7.5 8 12.0
J-4 Japanese Beetle Program Manual 01/2001-01
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707-320, 
420

Cabin
Pit-Fwd
Pit-Aft
Fl. Deck

8,074
870
905
451

8.0
.9
.9
.5

8
8
8
8

13.0
1.5
1.5
1.0

720 Cabin
Pit-Fwd
Pit-Aft
Fl. Deck

6,860
688
690
451

6.9
.7
.7
.5

8
8
8
8

11.0
1.0
1.0
1.0

727-100C Bulk 4,168 4.2 8 7.0

727-100 
(passenger)

Cabin
Pit-Fwd
Pit-Aft
Fl. Deck

4,560
900
425
451

4.6
.9
.4
.5

8
8
8
8

7.5
1.5
0.5
1.0

727-200C Bulk 8,032 8.0 8 13.0

727-200 
(passenger)

Cabin
Pit-Fwd
Pit-Aft
Fl. Deck
Lower Hold

6,561
690
760
451
875

6.6
.7
.8
.5

8
8
8
8

10.5
1.0
1.5
1.0

737-100 Cabin
Pit-Fwd
Pit-Aft

4,636
370
505

4.6
.3
.4

8
8
8

7.5
0.5
0.5

737-200 
(passenger)

Cabin
Pit-Fwd
Pit-Aft

4,636
370
505

4.6
.4
.5

8
8
8

7.5
0.5
1.0

737-200C Bulk 3,602 3.6 8 6.0

737-300 Cabin
Pit-Fwd
Pit-Aft
Fl. Deck

4,900
425
650
225

5.6
.4
.8
.2

8
8
8
8

8.0
1.0
1.0
0.5

737-400 Cabin
Pit-Fwd
Pit-Aft
Fl. Deck

5,600
600
770
225

5.6
.6
.8
.2

8
8
8
8

9.0
1.0
1.5
0.5

737-500 Cabin
Pit-Fwd
Pit-Aft
Fl. Deck

4,340
290
535
255

4.3
.3
.5
.3

8
8
8
8

7.0
0.5
1.0
0.5

747 Combi — 6,886 6.9 8 11.0

747F — 22,952 23.0 8 37.0

747-100, 
200

Cabin
Pit-Fwd
Pit-Aft
Fl. Deck
U. Deck
Belly

27,650
3,485
3,015

920
1,370
1,000

27.7
3.5
3.0
.9

1.4
1.0

8
8
8
8
8
8

44.5
6.0
5.0
1.5
2.0
1.5

TABLE J-6: Boeing (continued)

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds
01/2001-01 Japanese Beetle Program Manual J-5
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747-300,400 Cabin
Pit-Fwd
Pit-Aft
Fl. Deck
U. Deck
Belly

27,650
3,485
3,015

920
2,800
1,000

27.7
3.5
3.0
.9

2.8
1.0

8
8
8
8
8
8

44.5
5.5
5.0
1.5
4.5
1.5

757-200 
(passenger)

Pit-Fwd
Pit-Aft

652
1,086

.6
1.1

8
8

1.0
2.0

757-200PF Bulk 8,405 8.4 8 13.5

767-200 Main
Pit-Fwd
Pit-Aft

14,255
1,470
1,470

14.3
1.5
1.5

8
8
8

23.0
2.5
2.5

767-300 
(passenger)

Cabin
Pit-Fwd
Pit-Aft
Aft+Bulk

10,497
1,920
1,680

430

10.5
1.9
1.7
.4

8
8
8
8

17.0
3.0
2.5
0.5

777-200 Cabin
Pit-Fwd
Pit-Aft
Aft+Bulk

20,700
280

4,630
4,220

20.7
.3

4.6
4.2

8
8
8
8

33.0
0.5
7.5
6.5

TABLE J-7: Canadair

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

CL-44 Bulk 6,235 6.2 8 10.0

CL-440 Bulk 13,798 13.8 8 22.0

TABLE J-8: Casa

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

C-212 N/A 777 .8 8 1.5

ATR 72 (CTO) N/A 1,528 1.5 8 2.5

TABLE J-9: Cessna

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

Caravan N/A 452 .5 8 1.0

TABLE J-6: Boeing (continued)

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds
J-6 Japanese Beetle Program Manual 01/2001-01
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TABLE J-10: Convair

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

240 Cabin
Pit-Fwd
Belly

1,650
193
88

1.7
.2
.1

8
8
8

2.5
0.5
----1

1 In these small volume spaces, use the extender and calculate the application time using a rate 
of 2.5 grams per second. At a rate of 2.5 grams per second, the following table will give the spray 
time.

340 & 44- Cabin
Pit-Fwd
Pit-Aft
Belly

1,816
158
193
78

1.8
.2
.2
.1

8
8
8
8

3.0
0.5
0.5
---1

880 & 800M Cabin
Pit-Fwd
Pit-Aft

5,802
415
488

5.8
.4
.5

8
8
8

9.5
0.5
1.0

990 Cabin
Pit-Fwd
Pit-Aft

6,336
488
497

6.3
.5
.5

8
8
8

10.0
1.0
1.0

1,000 ft3 

Units
Spray Time in 

Seconds

.1 0.5

.2 0.5

.3 1.0

.4 1.5
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TABLE J-11: de Havilland

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

Dash 7, 
Series 100 
(all cargo)

N/A 240 .2 8 0.5

DHC-6 Twin 
Otter, Series 
300 (cargo 
version)

Fwd
Aft
Bulk

38
88

384

.1

.1

.4

8
8
8

-----1

-----1

0.5

1 In these small volume spaces, use the extender and calculate the application time using a rate 
of 2.5 grams per second. At a rate of 2.5 grams per second, the following table will give the 
spray time.

Dash 7, 
Series 100, 
Combi (50 
passengers)

N/A 240 .2 8 0.5

Dash 7, 
Series 100, 
Combi (18 
passengers)

N/A 240 .2 8 0.5

Dash 8, 
Series 300, 
Combi (49 
passengers)

N/A 400 .4 8 0.5

Dash 8, 
Series 100, 
Combi (37 
passengers)

N/A 300 .3 8 0.5

Dash 8, 
Series 100, 
Combi (20 
passengers)

N/A 775 .8 8 1.5

TABLE J-12: Dornier

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

228-212 N/A 642 .6 8 1.0

1,000 ft3 

Units
Spray Time in 

Seconds

.0 0.5

.2 0.5

.3 1.0

.4 1.5
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TABLE J-13: Embraer

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

EMB-120 
Brasilia

N/A 1,193 1.2 8 2.0

EMB-110 
Brasilia

N/A 523 .5 8 1.0

TABLE J-14: Fairchild

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

Expediter NA 580 .6 8 1.0

Metro II & IIA NA 580 .6 8 1.0

F27 Cabin
Pit

2,900
192

2.9
.2

8
8

4.5
0.5

FH11227 Cabin
Pit

3,200
192

3.2
.2

8
8

5.0
0.5

TABLE J-15: Fokker

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

F27 N/A 198 .2 8 0.5

F28 N/A 290 .3 8 0.5

F100C Bulk 2,070 2.0 8 3.0

TABLE J-16: Lockheed

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

Electra Cabin
Pit-Fwd
Pit-Aft

5,160
254
274

5.2
.3
.3

8
8
8

8.5
0.5
0.5

L1011
(100)
(200)
(250)

Cabin
Pit-Fwd
Pit-Ctr
Pit-Aft
Galley

23,100
1,600
1,600

700
1,380

23.1
1.6
1.6
.7

1.4

8
8
8
8
8

37.0
2.5
2.5
1.0
2.0

L-1011-1 Cargo
Holds

3,900 3.9 8 6.0

L-100-30 N/A 6,057 6.1 8 10.0
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Aircraft Volumes
TABLE J-17: McDonnel-Douglas

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

DC-3 Bulk 1,300 1.3 8 2.0

DC-6 (cargo) Bulk 3,354 3.4 8 5.5

DC-6 
(passengers)

Cabin
Pit-Fwd
Pit-Aft

4,332
200
173

4.3
.2
.2

8
8
8

7.0
0.5
0.5

DC-6A Cabin
Pit-Fwd
Pit-Aft

4,375
267
300

4.4
.3
.3

8
8
8

7.0
0.5
0.5

DC-6B Cabin
Pit-Fwd
Pit-Aft

4,375
276
242

4.4
.3
.2

8
8
8

7.0
0.5
0.5

DC-7B Cabin
Pit-Fwd
Pit-Aft

4,612
267
364

4.6
.3
.4

8
8
8

7.0
0.5
0.5

DC-7C Cabin
Pit-Fwd
Pit-Aft

4,778
312
339

4.8
.3
.3

8
8
8

7.5
0.5
0.5

DC-8-50 Cabin
Pit-Fwd
Pit-Aft

12,911
690
700

12.9
.7
.7

8
8
8

20.5
1.0
1.0

DC-8-54F Main
Pit-Fwd
Pit-Aft

5,984
690
700

6.0
.7
.7

8
8
8

9.5
1.0
1.0

DC-8-55F Main
Pit-Fwd
Pit-Aft

5,878
690
700

5.9
.7
.7

8
8
8

9.5
1.0
1.0

DC-8-61 & 63 Cabin
Pit-Fwd
Pit-Aft

15,955
1,290
1,210

16.0
1.3
1.2

8
8
8

25.5
2.0
2.0

DC-8-62 Cabin
Pit-Fwd
Pit-Aft

13,739
799
816

13.7
.8
.8

8
8
8

22.0
1.5
1.5

DC-8-62CF Main
Pit-Fwd
Pit-Aft

6,442
800
815

6.4
.8
.8

8
8
8

10.0
1.5
1.5

DC-8-63F and 
DC-8-73F

Main
Pit-Fwd
Pit-Aft

10,350
1,290
1,210

10.4
1.3
1.2

8
8
8

16.5
2.0
2.0

DC-8-71CF Main
Pit-Fwd
Pit-Aft

8,148
1,290
1,210

8.1
1.3
1.2

8
8
8

13.0
2.0
2.0

DC-8-61CF & 
71CF

Main
Pit-Fwd
Pit-Aft

15,472
1,290
1,210

15.5
1.3
1.2

8
8
8

25.0
2.0
2.0
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DC-9-10 Cabin
Pit-Fwd
Pit-Aft

4,056
1,000

619

4.1
1.0
0.6

8
8
8

6.5
1.5
1.0

DC-9-10AF Main
Pit-Fwd
Pit-Aft

2,386
373
327

2.4
.4
.3

8
8
8

4.0
0.5
0.5

DC-9-30 Cabin
Pit-Fwd
Pit-Aft

5,094
1,386

832

5.1
1.4
.8

8
8
8

8.0
2.0
1.5

DC-9-32AF Main
Pit-Fwd
Pit-Aft

3,300
562
333

3.3
.6
.3

8
8
8

5.5
1.0
0.5

DC-9-33CF Main
Pit-Fwd
Pit-Aft

2,944
562
333

2.9
.6
.3

8
8
8

4.5
1.0
0.5

DC-40 Cabin
Pit-Fwd
Pit-Aft

5,535
1,290
1.040

5.5
1.3
1.0

8
8
8

9.0
2.0
1.5

DC-10-10CF 
& 10F, also 
DC-10-30CF 
& 30F

Main
Pit-Fwd
Pit-Ctr
Pit-Aft
Fl. Deck

12,236
3,020
1,935

510
400

12.2
3.0
1.9
.5
.4

8
8
8
8
8

19.5
5.0
3.0
1.0
0.5

MD 8-61/63 Main
Pit-Fwd
Pit-Aft

11,173
1,290
1,210

11.2
1.3
1.2

8
8
8

18.0
2.0
2.0

MD8-62 Main
Pit-Fwd
Pit-Aft

8,862
800
815

8.9
.8
.8

8
8
8

14.0
1.5
1.5

MD9-10 Main
Pit-Fwd
Pit-Aft

3,582
393
254

3.6
.4
.3

8
8
8

6.0
0.5
0.5

MD9-30 Main
Pit-Fwd
Pit-Aft

4,525
562
333

4.5
.6
.3

8
8
8

7.0
1.0
0.5

MD9-40 Main
Pit-Fwd
Pit-Aft

4,926
618
350

4.9
.6
.4

8
8
8

8.0
1.0
0.5

MD-11F Main Deck
Lower Deck

15,530
4,976

15.5
5.0

8
8

25.0
8.0

MD-11 Combi Main
Pit-Fwd
Pit-Ctr
Pit-Aft

5,822
3,655
2,685

510

5.8
3.7
2.7
.5

8
8
8

9.5
6.0
4.5
1.0

MD-80 
JT8D-217C

Lower Hold 1,253 1.3 8 2.0

TABLE J-17: McDonnel-Douglas (continued)

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds
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MD-80
JT8D-219

Lower Hold 1,013 1.0 8 1.5

MD 81 & 82 Cargo 1,253 1.3 8 2.0

MD-83 Cargo 1,013 1.0 8 1.5

MD-87 Cargo 938
or 697

.9

.7
8
8

1.5
1.0

MD-88 Cargo 1,013
or 1,253

1.0
1.3

8
8

1.5
2.0

TABLE J-18: SAAB

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

340 B/QC N/A 1,303 1.3 8 2.0

TABLE J-19: Shorts

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

330 N/A 1,230 1.2 8 2.0

360 and 
360-F

N/A 1,450 1.5 8 2.5

TABLE J-20: Sidely

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

Carvelle Cabin
Pit-Fwd
Pit-Aft

5,600
258
116

5.6
.3
.1

8
8
8

9.0
0.5
---1

1 In these small volume spaces, use the extender and calculate the application time using a rate 
of 2.5 grams per second. At a rate of 2.5 grams per second, the following table will give the 
spray time.

TABLE J-17: McDonnel-Douglas (continued)

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

1,000 ft3 

Units
Spray Time in 

Seconds

.1 0.5

.2 0.5

.3 1.0

.4 1.5
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TABLE J-21: Tupolev

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

TU-154 Bulk 5,000 5.0 8 8.0

TABLE J-22: Vickers

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

Merchantman Bulk 5,040 5.0 8 8.0

Viscount Bulk 3,000 3.0 8 5.0

TABLE J-23: Military Aircraft

Aircraft, 
model, and 

series Area Volume ft3

Aerosol Calculations

1,000 ft3 
Units

Grams/
1,000 ft3

Spray Time 
in Seconds

C-5A Main
U. Deck 
Fwd. &
Fl. Deck
U. Floor

46,651
6,147

5,147
6,294

46.7
6.1

5.1
6.3

8
8
8
8
8

74.5
10.0

8.0
10.0

C-17 Main 20,875 20.9 8 33.5

C-26 Cabin
Pit

500
198

.5

.2
8
8

1.0
0.5

C-130 Main 8,340 8.3 8 13.5

C-130 LG382 4,737 4.7 8 7.5

C-130 
LG385-G

6,057 6.1 8 10.0

C-135 Cabin 6,000 6.0 8 9.5

C-141 Main 12,000 12.0 8 19.0

C-141B Main 13,701 13.7 8 22.0

KC-10 Cabin
Pit-Fwd
Pit-Aft

4,056
1,000

619

4.1
1.0
.6

8
8
8

6.5
1.5
1.0
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PPQ Form 250 
Aircraft Clearance or Safeguard Order

Use of PPQ Form 250
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Appendix K: PPQ Form 250 Aircraft Clearance or Safeguard Order
Use of PPQ Form 250
FIGURE K-1: PPQ Form 250
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